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(54) HIGH FREQUENCY OSCILLATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high frequency 
oscillator having a low phase noise characteristics in 
compatible with that of an oscillator using a dielectric 
oscillator in the TE015 mode using a cylindrical dielectric 
disk while enhancing a characteristics of a microstrip line 
configured with a small sized planer circuit. 
SOLUTION: In the oscillator having a semiconductor 
element such as a transistor(TR) or a field effect 
transistor and a resonator made up of a tip open or a tip 
short-circuit line (resonator 23 is a tip open line 
resonator), the electric length of the resonator is a 3/4 
wavelength or over with respect to a desired frequency 
and a resistor is inserted in series with resonators 26a, 
26b at a position of a node of a current at the desired 

frequency. Even when the resonator whose electric length at the desired frequency is n/2 
wavelength (n=2, 3, 4,...) is in use, spurious oscillation whose oscillated frequency is 1/2 or 
1/3 of the desired oscillating frequency is not caused and the high frequency oscillator with 
more excellent phase noise characteristics is obtained. 
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#. -aWKCtt. (l/2 + n/4) <nttl«±©tt 

*©iE©SEB) igg-cab^Ji^jc. Bffajgsifcr^i^ 40 
©«»©«5iaafi[««:ffiiS*ifi»!iK#A-rtitf «t < . 
±ij3s*©jb«i 1 1 mmmmznz ct&x-az. 

[0039] ±$0fcJ: 5 K, CCD&JfeOftS 1 fc«fcft 

tf. Bf^«s»rftssi©««©»£ftsfi[aK:. 

SKjtfllKfflaafcffA u-r ^-2.©T% ftSHttft-roffi 
#AK«fc*«fiaNOQ©ffiTBft<. JSS©fclr»»££ 
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(n = 2. 3. 4. •••) £&S£S&*ttRl/C6. Br 
S#&JI^i&g&© 1 /2 SfcB 1 /3 ft £*©^Wfi*i£ 

c 5 c £ ft < . j: n mmmsftvmtitc&vmmz 

[0040]ifc, *ggSfl3^£S*8B£0T. 
fox h y »-^«BrttS5^»»^lst«GKB4Mi.> 
■a>4©r . /J^-c^-o^ffiiissr^jS^^i 1^7 
* n * h y » 0 . ftH&ft 

ins* «t o a&iKs-caiBS-r s c * 

[0 04 1] mSHOfmz. H4«XJfc©&tt2 

r. H 1 K^J-H«[©Btt 1 £Hft£.£«, ftflftSKtt 
?S4tJMS£br, H5K^T9ffi|BII»iaK*-rj:5K. 

[0 042] C©i&S6©JB«82 fCfc^T, ftffi£tt*UB 
*Hi§2 8 ©m«fi«, H 5 {Cmt-^aiHSSiI©J: 5 
fc. BflS^!im{C4B(,>r5/4i6S©»^*^-r. 05 

Sfigi 2 3 ©^aiPissi t n-^\-m-ti%^m b * 

©KiHtt««-rS. frfcftft^iL-r, 2 9«gf2^?g 
«Tl/4»ft£&SeaSiB!»r**. S6t*H 

[0043] C<OmM<m&2 K*ft»t4. %tt©^tt 

1 ©t§^£[5)S{C. ^S8^IS2 8ih7>y 

mm.zr tttzt, zmmsakt. k*h,»t. z 

rt = 0#89Sf3. L^Lft^6. «SI&M§**i 
S2 8©*S«#. H«3»f. (Cte^t. 5/4»Efit? 

JWaR3f./5fc*fl,»-C. zr t = 0fefiXf3fio 0 U 

/c*5^-r, c*i6©ius»k*i»'t:*. a (4) . 

(5) tffS&l,. 9mtfi£.CZCtifi&\.\ 
fcfe. ^©^2tcfc^rtt. ^3^IK(«B^SS2 

8 *<omimm®iPbmmmmL f . n / 4 «s 

©fiMSO'-e© 6 3 6 CC 1 / 2 ^fi©feg(c . ffiK 

2 6aRCf2Bb*ftJB»Ka5«JKjfAf4. C©<fc5 
{C^SC£(C<fc«3. ^J6©3l5JBl©l»^£|SJttK. §fS 
JRWRf. K**vcti. H6«:^-rJ:5K:. Cti6©fe 
gBm«©gp£ft-s»©r. ffi^i ; ^*(ciSlI^gm■«BC^£^ 
tmft^. L/c*s^r. jas#AK«fc4iii*©«J)n» 

ft<. 3Si©ff±^fi[S>fr&©3e{fcttS:C». 
[0 04 5]-*. f , /5. 3f. /5fcil>m 

flBnora (4) *«fcsft<ttsfc8e>. c^6©in?g 
jug©^isi©^£ii]«. *sias#&<. tfttas# 



(7) 
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#tt©#ftfcfSiIf§£t#S C £ ifiV * 6„ 

[0046] <t*j. c<Dmn<omB2 ^js^s 

B£££ 2 8 ©«afi3WSf S8JHilH»K*J(r»r 5 / 4 feg 
©*§££, ^6SBB%tt«>6@faM«%f. t?l/4» 
ft©ftg£D^©j#>6S 6K 1 /2aSS©ffiaiC-e*. 
-eniSK2 6 aM2 6 b *#^Ki3*l«:#ALfc 
<l/2 + n/4) <nttl£Lh©tt 

*©ie©kk> jfisr*5»^{c. »fai9%»r^i«. 

©*»©ffi£ft 5^fcffiK*fi*JKJf AT ti«<fc < . 
JJBUfaDiBtt i £H»tca&«*fss C &*s?* -5. 10 

[0047] mm<DBm3 . h 7 bbju-mis 
©aaneBawBsss £ u t^o mmomm 3 tcff a 

w * ox h ^KK^gss^-riar* 
5. r «. ftSMifcv 4? a x h >; , 7imm& 

wtsa&tfiitmssfflk f . k*5i,»t 3/2 fei©ii££ 
/Wo 07 (cfc^r , 3 0 fctftmSfcW * h y ? 

JBfi&OfcSS. 3 2aM3 2 bttttJSffiK, 3 3ttv 
JifVXYVv •fwa&m& £ £ 4S*T 5 

fc»©7-f7t?$,s 0 ft*. It*©»ll3«:*c>r». 20 

[oo48] c<&m.<mm KZttmm&s&iii 

t&tot>Ttt § 6 (cJaT©f¥ffl3W* 0 , 0B*J&Jh©jW& 

^ * h y 5 ^tsKrasfyssa^ssaiffiiffl 
t, » 4 C £ k «t 0 . >mvip-o¥-WMV&-Cftl&&nim £ << > 
5 v w * n x h >; ? ^»i«9gg©!|$s%4*> 0 . ftJS 

Ate. *-3»»B*AMBeT*c&aJ-c*. « 30 

[0049] £jfc©j&jfit4 . XK, 0 8 «|^&©^jS4 

©awasEiaigKffli,* s v ^ jo^hij ?wb v > * 
^aaKsvrta-c**. cctu, w*nxn;?7 - 
«s» y > ^#98s©«afi#>, §rS^Mc f ,K*$i,>r 

28fcB©ti^*5«-. H8K4rtvt, 6 1B7-fj»d^ 
hU»?*B , ./>**JI8r*S. ftfc, £tt©jftB4 

— C*S. 40 

[0050] c©nafe©^e4(c j:4«jaj$iM©ib 

fM>. £»©«HIR1 £ISiar*S*s. C©ft£tt©JKB4 
Kfct»TttS9fc©JB» 3 £ RftiC 5 e> K#T©fWIJ#* 

•j, i»rt»s±©5pjMi*s**i>. mrnomm 

4K*JC>T». ±«£L-Cv^nx h y y^BBU 
>^±M£/Bi>-a>5©r. 
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[0051] nm<mt&s . Hstatftogfts ©isja 

H£^TE|-e£>S 0 CCTB. jfejfi®ftv-f*oxhy 

» :TOB«iis©«»fi#. ufamttt f . k*h»t 3 

/2 8fe6©Ji£*5*T. H9fc*»C»T. 3 4»ftS?§& 

M*. IIM^ccfct^TB, £JgS©*©fl!! 
©»»©»]ffitt. H4£0— 

[0052] *k. %tt©^»5 k j: mm : mm<D 

Wfit&mtZ. H9tc*$l>r. ffiR7-fT3 3*»63fe. 
tt&ifr? OnxF'j? :/£IB&iI2§ 3 4 * « 

&£rt£TS£. Brajftg&f. tciai^r. zrt = 

7t-C&5„ C©»^cc{i. S (5) J: 9. 

JCtetvr. zra= (2n-l> 7c£ft4J:5l^it$n 
4. LfrVtefrh. JHSBRf. /3K.*H,»T. zrt = 

tc. jBSHB2f. /3{cfcc^r, t = jrfepi^Kis 
[0053] d©fcfe. hm©».#. 1 ~3 tmmtc. ffi 

*J»A^*C£K±0. STa^»C>PtLT5J^Ji©ff 

±-? j fiffl* : &©^t*5ft < . *mjsmmc*i i z 

ax h y 9 «»Kji^ti>4or. ftJIS?:# 
»waw^wiiiiaBr«flrc*. ns^^^cc 

[0054] mmmme . m 1 0 «hjs©^ 6 ©k 
jffiRf. fc*c»ri «fi©«^*^r. Hiow 

T. 2 5B»fS^»ri/2«cfi©G3ai». 2 9 
a. 2 9bBW^«»ri/4igS©e3aaB 1 3 6 
a. 3 6bttftJSS{ca0>J{c»AO'fcJHSt?*S. ft 
*>\ lioff^ieKfcuttt, ^^©^©flfe©^© 
«W5tt. Hl£l5h-r*5. *fc, HI 0©5fe 
WH8gBB^S2 3 * ©«H«[«E©^*w-4-Bt? 

[ 0 0 5 5 ] Hil.©^IB6 (cJ:4KJHie?m© 
WftWmZ>, *Kl©»»6K*Jl>'Ctt. 9rai93SK 

f. -crss©$ l £SWMBftSgS ; &ffi^-ct,^©r. 
a, c©j:5*^siag%BS±-r5fca>. n*©»*6 

Ttt. H 1 0 KSti 5 K. ^nA«H^£» 2 3 * 
-e©,^> hZhlt\/2 jftfi©ffiKc . JgK 3 6 a . 3 
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6 b nmmcmucnxri. 
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*b. mmim. 6 £ b«t?**#. 3as©j&«8 



[0 05 6] Br33$% f . ictei^r tt, b 1 1 jc^-t rtt. mmmmi tmwx., s 6KjerF©roB#* 

£5iC, C ft 6 ©fegB1I]£©gp £&£©-?, WfflSL <0> BHM)WU:OjpJME^*lr». "f&b^ £it©$tt 

*fciwa&«»BB£^i^ia:t>. uc&r>x, mi 8<cfct>T& 2g^£0T$BMBftw*ci;* hy 7 

»t©*{fctittt>. f. /2{c*jc»tb. Ei i ^fti^iBiiffi-cWjat*. *>-3fyii§ 

flBBOrS (4) *MA:S&<&Steft. C©JSilHS"C SKjlWSSAiiSrt. £6(c. 

©3^S4M«W-i-ae£#-e*S.. COfcab. irSJI ttl/48Sfiife3aRIfifcia!8K«fcO. *Hift-C«>JSUffft8 

B*esa«fec4t:£&< , s*f^©feffl©ii&Mt cooen «±©sbs©jb«k*ji,»tb. &g 

a ur.t) /Af***<"et*». j:9#jss©q arajBBii/rwd'nxh';»^»8S*sir>fc«*^ 

[0057] f|J6©JI5*7 .012 BfStt©»« 7 ©* «©»*****. *fc. fiLt©3SSfi©JI5«K:fcl,>T 

ja?siaiSfcffli,»45fe«Bs»-?'^ >nx h y » » b. ^m^m^tbrm^mm h5z/vxtt*mi>itH 
y » ^»Biygg©«as*i. dr£Bia&& f . «cte^r a. 

5/4«fi©«^*^-r. 0 1 2 3 5 a~3 [ 0 0 6 2 ] £fc. £gft©?££3 . HJfi©J|5«4. HJS 

5e BXA-iH-A, 3 7a-3 7d(i»C»J 20 ©J&H5. ^fe©ff5^7SD-'*tfi©^ffi8 (Cfc^rB. 

K#A0fc»B8ffiKr*S. ftfc. ^ifi©^J.7{cfc^ gKiUiiaMt^Jl^iSWd^ ifUffift© 

tb. iags©*©fl!s©aJ^©#jffiB. 0 4 £iu-r h Rt> D tc » fe ± < . * » :7ffiia©» 

[0 05 8]^jfe©?f^7{<:J;5^^SS©ttff 3 iafi©JKSI5SD s ldt©^Sl7{c*i«,>r 

b. **©^6ip«r*a*s. msmmi k*s\,> b> ^s«tB©5S&#a©^£u-c 

**s®»^-f r- y 9 ^»8SJ9ga%flac>r^«© [o o 6 3 ] mmmm9. m 1 4bhj6©j&*9©* 

^gg%#»fciass^ft4¥llii0Brlliar*, ji&«Jill(cffit ( ^«^S^SI^III2 3©^ffilniS§ 
ie8*ss«c, *^#»**«Mcr«c 30 tw-nar**. hi 4k*i,»-c. 2 5B*SM4^e- 

3Efc. x»?>yKJ:»)SS«:*IBSfWi*JSr*. 5 #>X#Z. . t»S*iaS«»f ,t 1/2 *fi© 
6K. ^Jb-*-;l/*4^Bl/4«g^Hltt«»K: 2 9B#tt4>e-#>*#Z. , H«fi*s 

<to. »j^fc^fc«ttw&*is£io«j&w* BrSosiSBf. Ti/4Sg©g^B, 3 somas 

S. jffiRf, m^StSICtS^t^J/*. 40 

[0 05 9 ]|«6©»JB8. HI 3»ldfe©^nt8©lK «&KB©#£-f > £-#>XZ„ £[5l*Ig©igJxffiR 
JBi6iagS«:ffli.»4ifeJ8HI«cv^ i'nx h y ? t %»-3JSISr*5. &*>\ 3Ut©^«9 k**>-cb. 

aas*^-ng-c*5. ccm ste»Hftv-r*nxh ?ai^*©ffi©»#©«jSB. m £i§i— c&s^. 

y » 7KBI&@5©*£t£tf . BfrSJSi&SSc f . KfeOT 5feS^^8S*JiS2 3 KB. JBKBJfASti&H. 

1«* (A» 1 /4+Ag 1 /2 + Ag 1 /4 = Ag 1 ) © [0064] ^{C. fm<Dim9iC&Z>lKm&8ffil&<D 
nte&f&. m 1 3 K4Bl»t. 3 8a~3 8 dB. 40 HffSKWrS. H 1 4K*H,»r, ^aSS©PBSWSK« 



4<tS3te«ll«C«»r*0 . 5BSS©»«8©«^, &S 5 f>XY t Rl^BBCA**^ 2 7*i&fifc-f >t 
©nJfigtt^a&^^gJi^iL-CB. fcix.B, f. / -^ZrB, ^ti-eft^WtfctiS. 
2r$,5 0 ft**. iat©35»8K:toi>t:B. ^JgS©^ [0 06 5] 



©^1iat*J*S^qBISjSafc"Cl/4«fi (U,/4) 



tSShfc** /f^d» 3 9 iiSK4 0 i©^5»J@B©7 F 



©te©a$#©«fiSB. si <b[si-r$>s 0 

[0060] %H[©B.tt8 K <fc SlKJSifKI6&S©ttff * 



[K5] 




[0 06 6] 50 [ft6] 



■ -Mb 



[oo67] cc-c, mm®®.®. f o wc^-c. * * 

+ 3 9©-9-fe^i?>X2 7C f C t ifimin.4 0©n 
>^^>^1/Rt £0+#*£<ft£J:5{t. 

c t . ffiKfflR t *a^« , jgK4 o ©ff-^Btfr&r 
< a »> . 9cmnsMamm 2 3 «. + + ;^>* 3 

9K«fe0jtiB*s®»3ftfciaiSi9ffiiftS. t,fc# 
or. JSK4 0 {cj; S«£©iitottft < . ISfioiftit* 10 

m%m<ommm\.K o*»oft#6. ja8»ws<& 

5©Ktt^l/ , r+ + /^f 3 9©tHz:/*>X2 sf C 

t tt/hs < ft 0 . &$4 0 ©ffiKfflR t aasfoe, 
*t»©r, mfiumRf. ©i/2, 1/3 

HOSSSTC B. ffiR4 0 ©3F5#** < ft <0 . &£!$©& 

fcawwirrs. ofca^-c. cti6©jajfi«?B5t 

( 4 ) ZffitcS ft < ft 4fc». ^SSSfiiffllWr 4 C £ 

[0 06 8] HJS©^1 0.01 5tt^Sfe©f^l 0 
©MSBKfflt^7^ >> U * h 'J y ^fflg&g&S 20 

*^-rar*«. hi 5{c*si»r. 3o«5fc«&v^ 
* o * h y » ^MKyEs. 3 9 B»awa»p+»* 

SftgSC t ^j/*. 4 0 «ftJ13§©1ff^ 

>e-#>*z„ iBatt«DisisiiRttj*oaijtc* 
0. ***©JB»«:*jc>rtt, 3 9. 4 0»c>mt^ 

9 7-gi5 n D n 4^^fcii^7nLT^-2»o ft*. m<mm 

1 0 tusi^-cB, #giig©^©fte©$#©«j£«. 0 1 
iBl-t:*s. * 
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[0069] MM<DBf& 1 0 K «fc &&gS©ttftB> H 

KWKffiK. *»7J6K9KJ:i). *fc. *+;^>*3 
9BMIM* + ^>2. f^3>f>ff(cJ:?). * 

Jl»ft&»#6*i& £(,> 

[0070] ss*©m*i i . 0 1 6ttn*©ji5«i 1 

©^^S^K^l,^5fe4ffiWSSiES«3SS2 3 ©3HE 
BR*5ti"Hr**. HI 6{cfc^T. 4 lltfftHtt 

ft*>\ Hfe©^Jl Htfc^TB. ^sis©-e© 
ffi©ffl5»©«fiSB. HlilBI--C*S. 
[ 0 0 7 1 ] #tt. Hifi©^ 1 1 (C JrSiSJiftMfs 
©tttt*tti»-r*. 0 1 6 ccfci^T. 3teSKSfc«3S£Jl 

82 3©HSfe««:SSRS<ifc-f>yf *4 1 ©-(>**■ 
$>XL t t1&Vi4 0©ffi5tffiR t i©I?«©^> 

tr- x z t so'*^©A*ffi^ 2 7 #> emfc -f > 

[0 0 7 2] 
[«7] 



[0 07 4] CCT\ RffSMiSS!t f «, jfi»{C*«,»r. 
>#**4 1©'J7*£>*2 te f Lt#J61£40©J6 
KffiR t ct < ft SJ: 5 KL t RVR t 

a. jKS4o©SF^»*to»-r:/hs<ft»). ^mmm 

4. Lfc^ot. ®K4 0(cJ:5«*©W*ft<. A 
l(DM«t<D^tttto>. b^Lft^?.. US 
SSaHS<ft5©CcttWl/t 2*fLt B/J>3<ftD. 
RtB^*>6 ft (,>©"?. jffSJa«aR©l/2, 1 

/3 ft £©fic>jaaaartt 4 &m 0 ©«f^*^* < ft 
0. £giB#©»£^iJn-f& 0 o/c*^r. c*v6©n 
aafcrtis: (4) *«fcsft<ft*fc«>. *iii»j£i! 

[0075] mmmmi 2. 0 1 7Hgs»©j&tti 2 
©wjasssJSSKflit,* a v ^ * a ^ h u ? ygsgftjis 

*^-rHt?*5. HI 7K*5t»r. 3 0»5feSPf1fev^ 



-(9) 

^ a ^ h y 9 . 4 0 tt&&s©#& -f > f 

-^->x iragS©ffiKfiiR t 4Jt-2ffiK. 4 2 «S« 
±©/S5r->t?jaS0fc-f>y*jrt?*4. ft*. HJfi 
©««1 2Kfet»rtt. ^3SS©^©f&©SI5^©«)S 
». HI iH— C*5. 

[0 076] HM©^J 1 2 K £ £ffijaifi»£8©ttfl: 

». mmmmi 1 twi-c***. mm<ommi2v 

5fB^*->-r>^^*. 9v14Z'99*mL&*)* 
-^*Sl»Bl/4»[fi5yaH*aSB8K«l:0 4 WH*-C 

fcfiffftfia*s» 6 n a 1 1,» 5 a . 

[0077] Htt©^ffill 3. H 1 8 1 3 
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<D^mfcmmm&M%z^??wm-cfoz>. bisk 

fct,>T, 4 3tt«IW8iSh7>y:*4\ 4 4. 4 5. 4 

FW>4sB\ 4 7«&j£-f5I«i§ 

HBSC«8«ll3B*»«W 5* 1 ©S«. 4 8 

4 9BS«4 7±©^£->T^)£L.fc^># 
5 0K*$H&*h7>i?**4 3©FM>#F 
K30>J«:S«Sftfc?7^=»>f I >*. 5 l«#£ii2§© 
ffi^?:fi^iC,fe^$-&Sfc&©?»^ , n>^>f < 5 2 

ttEPflnwEK: «t o ft^s*3^E{fc-r 5 um%m?t l 10 

r©;^2*#4:f-F\ 5 3tt3HR4 7±©><*-> 

38. 5 5B^3e»KI8ftJS»r&4^JgS. 5 6 5* 
« 1 ©S« 4 7 i »*f *S V) . iitffi 

S5 5*JS»OT&5»2©S«. 5 7fcf7-fT. 6 2 
»££JiS 5 5 *{C#Abfc^)«ffiitr* 5 . ££SS 

5 5 £ffl£i@gK5 4r0s@g&£»fiwa©«c»o. 

>f=>-9-5 0S^5 lfc<fcOIBtt@»**iai,Tt>S. 
*fc. H 1 9 BH 1 8 ic^TiS^'&mEMffl)^ilS©« 20 

[ 0 0 7 8 ] mmmm 1 3 ic <t:2iK3ft«BEIH 
WSS»©49a4ttWTS. S0fc©J$Kl 3K<t£iSSJS 

3i-?©jaaiass, ac;M5**^*-F5 2**t» 

l©»E4 7±{c3gJjJ5Sn*. -73, ^ft£«*t«Sfc 

tmmifiwt hni ©s*c 5 6 ±k 5 5 9 

JWBfl&Stl*. CCt, mi©S«4 7i^2©a*5 
6©WR*ytB«ftW*Jiil.Sa*tt, £ftJSS5 5 30 

tt-f>tr-jf^xtfi<o»:or*ci#*o. *©» 
^ * y a© <fc 5 1 0 0 m 

®S&> @J£SSSS^tt, >WT*iaiS©J:3&iS4>e 
*^7n>i6ri-©BIWS2~l 0Sa©afi*ffl»,»6 

40 

[0 07 9] fgftMBffil 3 TB. HI 8KS*1\fc5 
fc. »l©»R4 7i*2-©«|R5 6 4*«JS3«. £ 
ftjgg5 5 £MiJ±Mj?g5 4 £©&R£&II 1 ©»S4 

7©^E^ci5g-rs 0 *t/c su©»fr\ c 

©Jm£> 6«SB»* F 7 % 4 3 ^|S]#> 5 3£S§ 
*. m#.ifi^rBS«S(c^Lfefct?fe3 0- *6 

6 0- &u puxsi i©s«#r, c©m^ 

*6M&fiH»5 4^|firt»5*W&. m^ifi^rii. 

*SW»* F * 4 3 -M6J*> 5H£SgiC*t Lfcfctf 

6 0- ^612 0" ifi:4J:9EaW5. C©<fc5{t* 50 
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5 tm 1 ©M4^jjafitbaA>6«im« f 5 >s>x 

* 4 3 — |£33Q» 5 «B £ . * 1 ©»*#T±IBm£> 6 
HJftSliSS5 4 5KH5©t»-f h t*J«T £ & && 
l^^Kb-C. 2IB±K««rrSWK»©l^i«:J:*« 

■©satttor. ££&br«& 1 ftT-5©«cc« 
*res> &*©attE*toise^#ss&*:fr 

»£-r-SC£*J-C#-S©-C. »f^3XF«rfi<-r*Ci 
[0080] g|Jt©jgttl 4. H2 0»£tt©£ttl 4 

©*js««EW«W6^*^*Heia'c* 5 . bum l fc 

K-y>x#fit»ti£*. *©Q*i«<-r5C£!6J-C* t 

«©«*»* < & t> . T E M-=6— F eW©Wfc- F 4C J: 
ya^ti;5iBh*«*4. c©nH*flHrt'SftA> 

K. £gft©$£ 1 4 §20 KST J: 5 tt. £tfc© 

1 3 ©«H»wi»iH»iasstc*j $ 2 ©sk 

5 6±fc£^S5 5 4ffiftra£5»jKEBU ^ft6© 
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